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ABSTRACT 



This study used exploratory modeling, a methodology that 
combines traditional quantitative forecasting techniques with the insights 
from scenario-planning, to analyze the conditions under which California can 
preserve access to its system of public higher education. The study 
identified two trends currently dominating the issue of future access- -future 
state funding and feasible improvements in productivity. Three major 
conclusions were drawn: (1) if the fraction of state funds allocated to 

higher education remains at current levels or increases and if productivity 
increases at faster than historic rates, California will avoid serious access 
deficits; (2) if the fraction of state funds allocated remains at the current 
level, California can maintain access only by achieving productivity 
increases that are very large relative to historical rates of improvement; 
and (3) the above conclusions are largely insensitive to any plausible 
decisions about changes in student fees or trends in future demand for higher 
education. Four appendices provide additional detail and documentation on 
modeling enrollment and degrees, admission criteria, revenues, and 
productivity. (Contains 20 references.) (DB) 
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Preface 



California's ability to preserve current levels of access to its system of public 
higher education is threatened by increasing enrollments, pressures on the state 
budget, and the increasing costs of higher education. This study addresses the 
conditions under which California can preserve access over the next two decades. 
The study uses a nfew approach to decision making under uncertainty, called 
exploratory modeling, that combines traditional quantiative forecasting 
techniques with the insights from scenario-planning. 

This effort is one element of a larger program performed by RAND's 
Institute for Education and Training (IET) to study issues of direct relevance to 
California's higher education system. As such, this work should be of interest to 
California policymakers dealing with higher education within the state, as well 
as to policymakers in other states who may be facing issues similar to those 
confronting California. 

This program has been supported by the California Higher Education 
Roundtable, which includes leaders from the California Community Colleges, 
California State Urtiversity, University of California, and California private 
universities. This work has benefitted greatly from the direction and data 
obtained from these representatives, as well as from the California Postsecondary 
Education Commission. 
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Summary 



For over thirty years> California's system of public higher education has led 
the nation in providing a college education to all citizens who could benefit from 
it. This policy has helped California generate great wealth and social mobility. In 
the emerging information economy, widespread higher education is more 
important than ever. 

Several trends; hdwever, suggest that California's ability to maintain, much 
less increase, high levels of college-education may be at risk. First, with the 
state's growing population, many more students will seek access to higher 
education. This "tidal Wave II" could be as large as a million additional 
students. Second, ttife fraction of state resources devoted to higher education has 
been dropping in recent years because of growing demands on the state budget 
that compete with education, such as corrections, health, and welfare. Without a 
significant change in priorities, it is likely that funding for higher education will 
continue to be limited. Third, the costs of higher education have been rising 
faster than inflation over the last thirty years. While other sectors of the 
economy have also seen such rising costs, the higher education sector has not 
shown a significant offsetting increase in productivity. 

The challenge for policymakers is to assure access to California higher 
education in the face of these trends. The problem is complicated by the fact that 
each of these trends is uncertain. No one knows precisely how many students 
will seek access to higher education, nor what funds will be available from the 
state, nor which productivity improvements are possible or desirable in higher 
education. A number of studies have assessed these trends and recommended 
actions state policymakers should take. These studies take the traditional 
approach of basing their recommendations on a single best estimate of each of 
these trends, essentially ignoring much of the uncertainty about the future. 

When uncertainties are large, however, projections of the future are often 
wrdng. Policies based on best estimates can fail if the future turns out differently 
than expected. In addition, decision makers can spend too much time debating 
the most likely future father than developing flexible, robust strategies that can 
take advantage of fortuitous opportunities and avoid unexpected difficulties. 
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This study uses a rieW approach to make a quantitative assessment of the 
various trends facing fc&lildfftia higher education arid to sugjgest the implications 
they have for currerif pbliey bhbiCes. Our approach combines two previously 
distinct strarids bf strategic planning iriethodology. The traditional forecasting 
techniques erriployed iii didst studies of California higher education use 
sophisticated models arid available data to project likely trends. These 
approaches provide mvi£h ri§;bf but have difficulty coping with the uncertainty 
inherent in rriost dbcisidhs. Recently, many public and private sector 
organizations have bbguri tb lise scenario-planning techniques that help decision 
rnakers bring uricertdirlty irito their plaririing and help different stakeholders 
agree oh a frainework for discussion. Hbwever, scenario-plarining as currently 
practiced caririot rriaike tisb bf available quantitative information. 

Our new approach; ebllbd exploratory modeling, exploits new computer 
Capabilities tb embed ejilaritilative forecasting into scenario-plarining. Using this 
approach, we examirib hbw the interrelationship of key trends — growing 
demarid for higher ediieatiori; iricreasing competition for state revenues, and 
potential productivity iriiprbVbfrients — may affect the future of California higher 
education. We use Cbiriplitbf simulation models and data similar to those used 
by other studies: Rathbf than projecting the most likely trends, however, we 
examine a large mirrifebr bf pilaiisible scenarios for the future. We make visual 
representations of thbse scenarios and use these "landscapes of plausible futures" 
to clarify key uncertainties facing decisibn makers, to provide a framework that 
Can be used by the differed! stakeholders to debate differing views of the future, 
and to compare the effects bf different policy choices. 

While it iriay sbbrn tMt abaridoning a best estimate for a large set of 
plausible futures cbrripiicatbs the decisiori-making problem, it actually provides 
real arid very useful irifbririafibri. Perhaps surprisingly, when we trade the 
questiori "What is rribs! likely tb happeri in the future?" for "Which policy 
choice deals best with tlib uribbrtainty we face?" the complexity posed by an 
unpredictable future often falls away and reveals a sinall set of clear choices. 

In this study, wb sho\v that two trends dominate the question of future 
access tb California higher education: future state funding and feasible 
improveirierits in pfbdiifctivlty. We find that 
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• If the fraction of the state general fund allocated to higher education 
remains at current levels or increases (breaking a twenty-year downward 
trend) and if productivity increases at faster than historic rates, California 
will avoid serious access deficits. If either of these fails to occur, 
however, California could face large access deficits. 

• If the fraction of the state general fund allocated to higher education 
remains at the current level, California can maintain access only by 
achieving productivity increases that are very large relative to historical 
rates of improvement. At present, it is not known whether such 
productivity improvements are possible and, if they are, how to achieve: 
them. 

• The above conclusions are largely insensitive to any plausible decisions 
about changes in student fees of any plausible trends in future demand 
for higher education. 

The uncertainties related to the future of California higher education are 
real and are a fundarhental part of the challenge facing policymakers. Large 
uncertainties are not; however, a barrier to effective decision making. This study 
suggests that a flexible, robust strategy for ensuring future access to California 
higher education mu§t pay close attention to two critical questions: Can the state 
readjust its financial commitments in order to maintain current funding levels 
for higher education? arid Cari the higher education system improve its 
productivity significantly faster than it has over the last thirty years? 
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1. Introduction 



Over the last forty years the state of California has built an impressive 
program of higher feddcation. Anchored by its three-tiered public system, 
higher education has made immense contributions to the state's economy 
and the widespread opportunity (however imperfect) that has characterized 
California society. The state's commitment to higher education was codified 
in the 1960 Master Plan, which guaranteed that all individuals who could 
benefit from a college education would receive one. But whatever higher 
education has contributed to California in the past, it is likely to be even more 
important over the next twenty years. In oiir evolving information 
economy, a college degree is one of the key determinants of economic success. 
California's economy may be significantly poorer if the workforce does not 
become increasingly college educated. In addition, the state's social cohesion 
may suffer if restricted access to higher education widens income disparities 
among different groups in the state's population. 

Trends Affecting Higher Education 

Several trends over the last twenty years suggest that California's ability 
to maintain, much less increase, high levels of college education may be in 
danger: 

• Demand foi* higher education, which has grown sevenfold in 
California since World War II, is expected to continue growing over 
the next two decades as the current bulge of students in the 
elementary schools works its way through the system. This so- 
called Tidal Wave II could be smaller or larger depending on 
whether the children of groups with traditionally low levels of 
education, particularly recent Hispanic immigrants, attend college at 
rates approaching those of whites and Asians. 

• The percentage of the state budget that supports higher education 
has declined over the last twenty years as state spending on health, 
welfare, arid corrections has increased dramatically. Public 
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resistahcd fd hicrellsdd taxes has largely capped total state spending. 
Thiis> state resdureds per student in higher education have declined 
Ovfer tkd la§t deeadd and, without a significant change in state 
spending pfidrikds* may continue to do so into the future. 
Gdhtlifrdhtiy; fedbrdl funding for student loans and financial aid 
has grdwri §ldWly r dVer recent years and may continue to do so 
linddf jardssurds Id balance the federal budget. 

• The dd§ts of kigkef Education have risen consistently faster than 
inflalidh over the la§t thirty years. For instance, the Higher 
Educatidh Pride' Index (HEPI), which measures the real increase in 
the priiceis of IM gddds and services used by higher education 
institiilidfts; Ms Outpaced the Consumer Price Index (CPI) by an 
arimial average Of One full percentage point. In other sectors of the 
ecOn0fcriy> slick sustained imbalances in the cost of inputs has led to 
either lsifge ChaftgOs productivity, often with large organizational 
changes; Of decline!; 

There is wide agrOemOril about these basic trends, but there is a broad 
spectrum Of opihioh as tO how deleterious they will be for the future of 
California kighdf ediiCatiOh; 'for instance, the Research and Planning 
Department at thd University Of California predicts that state funding for 
higher educatidfi Will shOW Malthy growth over the next two decades, as the 
state economy §rdws arid thO traction of state funding that goes to higher 
education remains cohstaht (Copperud and Geiser, 1996). Conversely, Shires 
(1996) of the Caiifofftia P lib lit Policy Institute of California predicts state 
support for higktf ediitatidh Will drop precipitously as increased state 
spending oh coffdckOnS cuts Ike fraction of the state general fund allocated to 
higher educatidfi ih kaif. §irhiiariy, there are many different projections of 
the precise nurhbfer df stutlehis who will seek access to higher education. 

Traditional Analytic Approach 

In the traditional aj^pfd&ek, a policy study would assess each of these 
conflicting prediction^ and ddeide which are the most likely future trends. 
Based oh this bdst estifriale df the future, the study would recommend the 
policies most likely td succeed: This traditional approach sometimes works 
very well, but pdlicids based oh one “best estimate" can fail if another future 
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comes to pass. Unfortunately, decision makers and policy analysts, like most 
people, have a strong tendency to underestimate their uncertainty about the 
future. 1 They focus bn some single best estimate often the one they think 
most likely or most supportive of the case they wish to make. 

The dangers for California higher education are clear. Policies predicated 
on high levels of state funding that never materialize or on overambitious 
estimates of productivity improvements could deny large numbers of 
potential students a higher education. However, policies predicated on 
overly pessimistic assumptions could waste resources and disrupt lives, 
overfixing institutions that are not broken. In addition, decision makers can 
spend tooi much tiihle debating the most likely future rather than developing 
flexible, robust strategies that can take advantage of fortuitous opportunities 
and avoid unexpected difficulties. 

We believe that the differing predictions of the trends facing California 
higher education represent real uncertainty about the future that is difficult if 
not impossible to resblve. In some Cases — such as the sensitivity of student 
demand to changes ih tuition — there currently is not enough information to 
predict well. In other cases — such as the budget priorities of future 
legislatures and the impact of information technology on the classroom — the 
phenomena involved are inherently unpredictable. Thus, the different 
predictions for the fiiture of California higher education do not reflect faulty 
analysis by one party br" another so much as the fact that factors such as future 
funding of demand for education result from an inherently unpredictable set 
of future political arid individual decisions. 

New Analytic Approach 

This study uses d new approach to make a quantitative assessment of the 
various trends facing California higher education and to suggest the 
implications they havfe for current policy choices. Rather than projecting the 
most likely trends, we Examine a large number of plausible scenarios for the 
future. We make visiial representations of these scenarios and use these 
"landscapes of plausible futures" to clarify the key uncertainties facing 



1 See, for instance. Chapter 6 "Human Judgment about and with Uncertainty" in 
Morgan and Henrioh, 1990. 




-3- 



10 



decisibri makers, to provide a framework that different stakeholders can use 
tb debate differing Views of the future, and to compare the effects of different 
policy choices. 

Our approach cofribiriOs tWo previously distinct strands of strategic 
planning methodblbgy: Traditional foretasting employs sophisticated models 
and available* Quantitative data to project likely trends. These approaches 
provide much rigor bill have difficulty toping with the uncertainty inherent 
in most decision^. Recently; iriany public and private sector organizations 
have begun to list scenario-planning techniques, such as those developed by 
Rdyal Dutch Shell and tht Global Business Network. 2 These approaches help 
decisibri makers bring uncertainty into their planning and help different 
stakeholders agree bn a framework for discussion. However, scenario- 
planhirig as currOritiy practiced cannot make use of available quantitative 
information. 

Our new approach, balled exploratory modeling (Bankes, 1994, 1993), 
embeds quart titafivfe forecasts into scenario-planning. We exploit the new 
capabilities provided by wedding information technology (primarily 
networked computer workstations and powerful desktop graphics) to new 
concbpts of decisibri making under extreme uncertainty. 3 In this study, we 
use computer rribdels to describe future enrollments in the three public 
California systems bf higher education— University of California (UC), 
California State University (C9U), and the Community Colleges (CCs); the 
revenues available for undergraduate education; the effects of potential 
productivity impfbvbmbfits; and the impact of potential fee increases. The 
quantitative data arid mathematical representations we use in our analysis 
are similar arid iri iriariv iristarices identical to those used by other analysts. 
But rather than use these models to make best-estimate projections, we use 



2 Sehwartz ( 1991 ) provides One bf the classic descriptions of scenario-planning 
methodologies: His Global Business Network can be found at www.gbn.org. Wack 
(1985) provides a description bf Royal Dutch Shells' developments in scenario- 
planning. Dewar ( 1993 ) describe assumption-based planning, the RAND-developed 
version bf these methods: 

3 The field of decision analysis largely deals with situations where uncertainty about 
the future Can BO characterized by well-known probability distributions. 

Exploratory modeling can address cases of extreme uncertainty where we do not 
know the probability distributions. Some concepts similar to exploratory modeling 
can be found iri the policy region analysis of Watson and Bruede, 1987. 



them as constraints on the range of plausible futures for California higher 
education. 

This approach is useful because there is often a great deal of information 
about a problem that is insufficient for making accurate predictions but is 
nonetheless useful for making decisions. For instance, simple accounting 
relationships among the flows of students and money through the higher 
education system impose important constraints on the future. While it may 
seem that abandoning a best estimate for a large set of plausible futures 
complicates the decision-making problem, the large set of plausible scenarios 
represents real and very useful information. Perhaps surprisingly, when we 
tirade the question "What is most likely to happen in the future?" for "Which 
policy choice deals best with the uncertainty we face?" the complexity posed 
by an unpredictable future often falls away and reveals a small set of clear 
choices. 4 

This report focuses on the first step in an exploratory modeling analysis, 
creating a landscape of plausible futures for California higher education and 
using this landscape to identify those uncertainties and trends most salient to 
the decision-makers' choices. In the future, we hope to address the second 
step, comparing the performance of a large number of potential policy choices 
against this landscape to help policymakers choose the best policy consistent 
with their risk profile and their own expectations about the future. 

Organization of This Report 

The next section of this report summarizes the data and models we use 
to describe the California higher education system. Section 3 presents our 
landscapes of plausible futures for California higher education, and Section 4 
presents our conclusions: A series of appendices describe the details of our 
calculations and provide additional results to support the arguments laid out 
in the main body of this report. 




4 See for instance, Lempert, Schlesinger, and Bankes, 1996, which uses exploratory 
modeling to show that an adaptive strategy dominates the other policy options 
currently proposed to address the problem of global climate change. 
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1: Analytic Framework 



This sectibh dCscfibbs th§ models and data used in our analysis. We 
organize this disChs&Mh afourid four general factors affecting the future of 
California highef education. As shown in Figure 1 , exogenous trends are 
those factors affecting the ftitiife of higher education over which 
policymakers; ih fhis case the members of the California Roundtable, have 
little or rib ebritfol. hblicy iMvMrs are those factors affecting the future that are 
controlled hy the jadliCymMlsier Measures are ways in which to assess whether 
the performative 0f the higher education system is good or bad. Relationships 
are the ways ih Which the' Measures are related to changes in the levers and 
exogenous factors-. 

Our study focused dh three of the key trends facing California higher 
education: (1) increasing heiriahd for higher education due to a growing 
population arid ihcfeases ih participation rates among traditionally under- 
represented dehidgfapihiC gfbtips, (2) potentially constrained state funding for 
higher education; and (3) the degree to which productivity improvements can 
feasibly Offset risihg Cdsis fet higher education and decreasing revenues. 

These factors Mrle shbWn Ms hexagons on the left side on Figure 1. 



Exogenous fterid§ Policy Lever Measures 
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We consider thfee simple measures of the performance of the higher 
education systerh: Shown as ovals on the right side of Figure 1, these are 1 

• Access deficit: the number of individuals who wish to enroll but 
canndt be accommodated. It is a clear and widely used measure that 
refers directly to one of the goals of the Master Plan. 

• Bachelor's degrees awarded: a rough measure of an output of the 
higher education system that has some importance for society, 
recognizing that California higher education also provides training, 
performs research, and contributes to society in a variety of other 
ways. Degrees awarded is also a measure in which California is 
currently Weak. California ranks 16th among the states in total 
college enrollment per capita but 46th in degrees awarded per capita. 

• Number ttf first-time freshmen: a useful measure when time to 
graduation varies; since lingering upperclassmen can increase 
enrollments white reducing an institution's ability to admit new 
studehts. 

We concentrate oh one policy lever, student fees, which have been a 
focus of significant debate in recent years. The division between exogenous 
factors and levers is to some extent a choice of the decision-maker. For 
instance, the Roundtable has some influence over the proportion of state 
funds allocated to higher education. It could choose to take actions that might 
expand this influence. Similarly, the Roundtable could take actions to affect 
the feasible levels of productivity improvement in the higher education 
system. The choice 6f levers ahd exogenous factors in this study is meant as 
an initial examination of the range of policy options. In future work, we 
hope to expand Oiir Consideration to different policy levers, particularly those 
associated with improving productivity. 

We consider a variety of relationships that determine how the 
exogenous trends artd policy levers affect the measures. We focus on the flow 
of students and money through each of California's three public systems of 
higher education— liC, CSU, and the CCs. In brief, students wish to attehd a 
public college Or university. This demand is influenced by the level of fees. 
Each system determines how many students it will admit, based in part on its 
capacity as measured by the revenues available per student and by how 
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efficiency improvements Effect the revenues required per student. Each 
system gains reverities ffbfrt state funds (CCs also get local funds) and from 
fees paid by enrolled stiiderits. Graduation and advancement rates affect the 
number Of degrees awarded arid the size of the student population. The 
student population) in him, effects the revenues each system gains from fees, 
the total revenues per §tiiderit, and the access deficit. In our analysis, we 
consider coupled flows among all three public California systems. 

There are, of course, relationships that are not considered here. For 
instance, wfe do hot eShsidef the effect increased fees may have on speeding 
the rate at which students Advance through the system. Nonetheless, the 
relationships we consider pfovide a solid basis for understanding the impacts 
of and iriteractiOris among the trends affecting California higher education. 

The remainder Of this Section provides an overview of our analytic 
framework. The interested reader can find full mathematical details in the 
appendices. 

Trends in Student Demand 

The first key trend facing California higher education is an increasing 
number Of pOtehtial students: Most observers expect that the demand for 
access to California higher Education over the next twenty years will surge, 
though there is disagreeirlerit Over how many individuals actually will and 
should seek to be accommodated. In this analysis, we consider four 
alternative estimates Of the demand for higher education in California; 
together they spah the plausible range of assumptions about the size of what 
is often called Tidal Wave 11 . 

We make oiii* estimates of future demand based on projections of 
California's population and using the "participation rate" methodology of 
Shires (1996): Following Shires, we assume that the demand for higher 
education is what the enrollment would be in the absence of financial 
constraihts. We estimate these unconstrained enrollments in two steps, as 
more fully described ifi Appendix I. First, we use data on past higher 
educatidri enrollments arid California demographics to calculate the average 
rate at Which individuals from different ethnic, age, and gender cohorts 
participate in the UC> CStJ, and CC systems. Second, we multiply 
demographic projections fOf the future size of each cohort by these 

15 
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participation rates to estimate enrollments through 2014. As in Shires' work, 
we track the number of students in each class (freshmen,, sophomore, junior, 
and senior) and the transfers between the systems. We augment Shires' 
model to include advahceriieht and graduation rates, which we use to 
estimate the number of seniors awarded bachelor's degrees each year by UC 
and CSU. 

Our four alternative enrollment estimates are shown in Figure 2. For 
each estimate, we calculate the number of students enrolled in the UC, CSU, 
and CC systems each year from 1996 through 2014. Each estimate uses a 
different set of assumptions about participation rates, but they all use 
common projections of California's future demographics. The line labeled 
"base" in each frame of Figure 2 shows our enrollment estimates for each 
system using the participation rates derived from enrollment data provided 
by the California Postsecondary Education Commission (CPEC) and the State 
Demographic Units' data for 1993 through 1995. For the high and low 
demand estimates, we use participation rates 20% higher and 20% lower, 
respectively, than those used for our base estimates. For the highest demand 
estimate, we start with participation rates 20% higher than the base values for 
each cohort and then further increase the participation rates for the Hispanic 
cohort by 4% annually: Currently, Hispanics represent the state's fastest 
growing population group and have college participation rates significantly 
lower than other groups. The highest demand estimate represents a case in 
which Hispanics are attending college with a participation rate increasing 
annually by 4%; chbseri so that the participation rate for Hispanics in UC at 
the end of twenty years is nearly equal to that of non-Hispanic whites. 1 

Figure 2 also compares our four alternative enrollment estimates to 
projections made by CPEC, the State Department of Finance, and the 
University of California: 2 While the methodologies to generate these other 



1 For each alternative enrollment estimate; we report the number of students in each 
system, since the data used to calculate the coefficients for equations (4) and (5) are 
reported as "headcounts." To translate our enrollment estimates into aggregated 
full-year Full-Time Equivalents (Fi ts), multiply the reported values by 0.96 for the 
UC system, 0.75 for CSU, and 0.64 for CC. Unless noted otherwise, we report 
enrollments in headcount numbers throughout this study. 

O I ^ \ # * 

See CPEC, 1995b. UC estimates come from the Planning Group of the University of 
California Office of the President. 
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Figure 2— Alternative Enrollment Estimates Compared to Other 
Projections from Other Studies 

projections differ front biir model in the way they handle factors such as 
student flow, adrhissions assumptions, and definitions of student status, they 
are all based on state demographics, either in terms of total population of 
cohorts or in terms of high school graduates of cohorts, which is proportional 
to first order: The differences between the lines in the CC (lower) plot arise 
from differences in the way students are counted; in fact, our numbers agree 
closely with CPEC's Student Profiles reported data for the CCs from 1989 to 
1994. 3 Within the peribd 1995 to 2005, for which enrollment projections are 
available from all the sources shown here, our baseline enrollment estimate 
is in general agreement Witti the other projections. 

Other studies have made different choices — for instance, estimating 
participation rales using 1989 enrollment and demographics data. 4 These 



3 See "Student Profiles; 1995;" CPEC, October 1995, p. 1-11. 

4 See, for instancte; Shires; 1996. 



differing estimated partly reflect real uncertainty about the demand for higher 
education among the next generation of Californians. Our alternative 
enrollment estimates span the breadth of plausible demand projections 
generally put forth for the future of California higher education. 

Trends in State Funding 

Besides demographic trends, a second key issue facing California higher 
education is the financial support that will be available from the state 
government. UC, GSU, and the CCs draw their income from a variety of 
sources, but revenues from the state general fund constitute a substantial 
fraction of each system's funds for undergraduate education. (CCs are 
additionally supported by Ideal property taxes.) From 1970 to 1996, the 
fraction of the general fund allocated to higher education has dropped from 
17% to 12% as state spending on other priorities — particularly corrections, 
health, and welfare— has increased. There is much disagreement as to 
whether this declirie in state higher education funding will continue into the 
future. In our analysis, we consider five alternative estimates of the 
allocation of state general funds to higher education as a way to span the 
plausible range of assumptions about the funds available. 

We make our Estimates of future revenues based on data describing the 
current sources of revenues. It is not a straightforward task to determine the 
funds allocated to undergraduate education in each system: each system 
receives funds front a variety of sources, and many types of spending benefit 
several missions within a system. For instance, UC building maintenance 
benefits both undergraduate and graduate education. We thus make the 
simplifying assumption that the funds available for undergraduate education 
in each system corrie from three sources — the state general fund, student fees; 
arid, for the CCs, property taxes. We estimate the current total general fund 
arid property tax allocations to undergraduate higher education by 
multiplying CPEC data ori 1995 speriding per undergraduate in each system — 
$6,809 for UC; $4,734 for CSU; and $3,050 for the CCs (about equally divided 
between local property taxes and the state)— by CPEC's 1995 enrollment data. 
We estimate the current average fees per student in each system from CPEC 
data on total enrollmerit and the total revenues from fees. As described in 
detail in Appendix II> we then project future general fund and property tax 
allocations to higher education by assuming they grow at some annual rate. 
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We estimate future feverttifes from fees in each system by multiplying future 
fees by bur estifhales of the ftdmber of enrolled students. Fees can, of course, 
affect the nuihber bf erirblied students, as we discuss below. In this analysis, 
we focus Only on revdiiues associated with the costs of current operations. 

We leave the iriipbrtaht tbpic of capital costs for future work. 

We make five ditefridtive estimates of future allocations for the state 
general fund to undergraduate education. All five estimates assume that the 
California ecbnbifiy, arid thks fhe state general fund, grows at 2.7% annually. 5 
In our "optimistic" funding estimate, we assume, as does the UC Research 
and Plahriirig Departrhent; that the fraction of the general fund allocated to 
higher education Will feriiain constant at its current level, and thus that the 
general furid revenues allocated to each of the three systems grows at 2.7% per 
year; In our two pes§iriustic estirhates, we assume that a rapidly declining 
share of the general fiirid grids to higher education because of increased 
speridirig ori cofrectibh§, K-12 education, and other programs (Shires, 1995; 
Carroll et al.; 1995); §b that the riet general fimd revenues allocated to the 
three system^ declines by 1% annually. In one of these estimates, 

"pessimistic; with 93 ," We assume that the CC share of these declining 
revenues incfeases becduke bf Proposition 98 mandates, so state revenues to 
the CCs grow at 1.5% anriiiaily while state revenues to UC and CSU decline at 
-3.5% annually. In the bthef pessimistic estimate, "pessimistic, without 98," 
we dssume that state feveftiies to all three systems decline at -1% annually. 

We also include twd iritefffiediate estimates, "slow growth" and "flat," which 
have gerieral fund allocations to each of the three systems growing, 
respectively, at L5% arid 0% annually. These estimates are shown in Figure 
3. Note that oriiy fbtif iiries 6ah be seen, because the two pessimistic plots 
have the sarrie amoiint bf tb'tal dollars allocated to higher education. 

For each bf bur alternative estimates, we assume that property tax 
revehiies to the GCs grbW af 3% per year (Shires, 1996). Note that we do not 
tonsider potential changes in federal funding that may affect UC, nor do we 
consider property tax feveriiies that might affect the CCs. We have left these 
important topics to future wbrk. 



5 this is the growth r dt§ projected by UCLA for the California economy from 1996 to 
2005. We have extended that projection to 2014. 




Figure 3 — Alternative Estimates of the State General Funds Allocated to 

Higher Education 



Affect of Funding oh Access 

The state funding available for higher education may strongly influence 
the number of individuals able to obtain a college education. Our earlier 
estimates of future demand were based on enrollment projections in the 
absence of financial strictures. Now we estimate enrollments under 
conditions of financial constraints and introduce the Concept of an access 
deficit. We follow Shires (1996) in defining the access deficit as the difference 
between the projected, unconstrained demand for higher education and the 
number of students who Could be accommodated at some projected level of 
future state funding: 

Shires argues that prior to the recession of the early 1990s, funding for 
California higher education was largely demand driven — the state provided 
funding to serve projected enrollments. Since the recession, however, 
funding has been budget driven — the state allocates the funds it can afford to 
spend on higher education, and each of the systems does what it can with that 
allocation. Following Shires, we estimate enrollments in each of our 
scenarios using two simple rules for admissions: (1) unconstrained 
admissions, in which we allow students to continue to attend each system at 
the same rates they have in the past> and (2) constrained admissions, in which 
enrollment may be limited so that the level of spending per undergraduate 
remains constant in reai terms. The unconstrained admissions rule gives 
demand-driven enrollment estimates, while the constrained admissions rule 
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produces (estimates of feiidgief-driveh enrollments. We thus calculate the 
access deficit for any particular Scenario, as described in detail in Appendix HI, 
as the difference between enrollments estimated using the unconstrained and 
constrained admissidh rtiies. 

Figure 4 shows the abbess deficits for the pessimistic, with 98 and 
optimistic estimates df future slate funding to UC (left) and CSU (right). Note 
that the access deficit iis small 16 nonexistent with optimistic levels of 
funding, while the pessimistic funding estimate causes large access deficits in 
both systems. 

Trends in PfodUctiVily 

Potential improvements in productivity are the third key trend facing 
California higher education. Productivity is a difficult topic for a number for 
reasons. In recent years, many private sector organizations have significantly 
improved their peifo’rmahee arid reduced their costs through productivity 
improvements. Productivity improvements should also be possible in the 
public sectoir> and, ihdeed, hiany public sector institutions have made progress 
in recent years; NOnbthOiess, productivity is often more difficult to measure 
and improve in the public Sector compared to the private sector, since the 
goals Of the typical public sector institution and the interests of its 
stakeholders are ihOrO diVOfse than is the case for most private sector 
organizations. Ih particular, there is the real danger that attempts to improve 
productivity ih public institutions Of higher education will degenerate into 
cost-cutting exercises that sacrifice the critical yet more intangible 
characteristics Of thfe institution;, such as the quality of its education. 
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Figure 4— Effect Of Alternative Estimates of General Fund ("Optimistic," 
"Flat," And "Pessimistic," with 98) on UC and CSU Enrollment 



ERiC 



- 14 - 81 



There are not enough available data and analyses to enable: us to 
estimate the rate dl productivity improvement possible in California higher 
education or to recbmmend steps the Roundtable should take to improve 
productivity. Instead, we explore a large range; of assumptions about the 
feasible rate of productivity improvements within California higher 
education and examine the consequences of these various assumptions. We 
show that assumptions eibout feasible productivity improvements, along with 
assumptions about future state funding, are the key factors affecting the 
future of California higher education. 

in his work on productivity in public sector institutions, Epstein (1992) 
describes two types of productivity improvements: efficiency and 
effectiveness. Efficiency refers to the level and quality of service an 
organization can produce from a given amount of input resources. 
Effectiveness refers to the extent to which an organization meets the needs of 
its stakeholders and customers. Epstein provides two specific ways to 
demonstrate productivity improvements that we use in our analysis. First, 
an organization can demonstrate a measurable reduction in cost while 
maintaining or improving key measures of effectiveness. Second, an 
organization can demonstrate a measurable improvement in one or more 
key effectiveness indicators without increasing input costs. 

In our work, we take the graduate and advancement rates as our 
admittedly crude rrfeasures of effectiveness for UC, CSU, and the CCs. 
Advancement rates are directly related to average time to graduation, an 
important indicator used by UC and CSU to assess their performance; 
graduation rates ark directly related to the number of bachelors degrees 
awarded, an important factor for both the individual students and the society 
at large. As described in detail in Appendix I, our model uses graduation rates 
to estimate the nurhber of degrees awarded from our estimates of the number 
of seniors, and it uses advancement rates to estimate the number of members 
of one class who mbve oh to the next. For our measure of efficiency, we take 
the minimum revenues required per student in each system. As described in 
detail in Appendices II and TV, we use this value to determine the maximum 
enrollment, and thiis access deficits, in each system under conditions of 
financial constraints. 
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We consider five alternative assumptions about the feasible rate of 
efficiency improvements iri California higher education: -2%, -1%, 0%, 1% 
and 2% annually; Figure 5 shows UC and CSU enrollments for the high, low, 
and middle values iri this range. In each of these cases, we hold the 
effectiveness, as rneasured by graduation and advancement rates, constant. 

We see that a high rate of efficiency growth reduces the access deficit almost to 
zero, while a negative rate of growth causes very large access deficits, similar 
to those caused by the pessimistic estimate of revenues from the state general 
fund (see Figure 4). 

We take our plausible range of efficiency improvements from data on 
the costs of inputs to higher (education over the last thirty years. The Fligher 
Education Price Index (HEPI) frieasures the real increase in the price of the 
services and gridds, such as salaries and equipment, that U.S. higher 
education iristitutions use iri their operations. Figure 6 shows that the price 
of these inputs has consistently outpaced inflation in the rest of the economy, 
as measured by the Gbrisiiirier Price Index (CPI), by up to 3% per year. On 
average, prices to higher education have risen 1% faster than inflation over 
the last ten years. The figures shown here are nationwide averages; 
independent data do not exist for California institutions. Our choice of the 
range of annual efficiericy iiripfovements shown in Figure 5 is somewhat 
narrower than the range of variation in input prices shown in Figure 6. This 
conservative estimate should strengthen our claims that the actual, though 
currently unknown, level of feasible efficiency improvements will be one of 
the key factors determining thb future of California higher education. 

We also consider five estimates of the rate of improvement in 
effectiveness (advancement and graduation rates): -0.5%, 0%, 0.5%, 1.0%, and 
1.5%. As with efficiency, few data and analyses are available for estimating 
what improveirierits are possible. Thus, we base our range of effectiveness 
improvement ori comparisoris df the number of bachelor's degrees awarded 
per enrolled student in different states. We choose a high estimate (1.5%) of 
annual effectiveness improvement as the rate necessary to achieve a four year 
time to degree for nearly all UC cohorts and for a majority of CSU cohorts. 
Figure 7 compares the enrollinent and dumber of degrees awarded in 2014 by 
CSU for the case of the -0.5% decrease in effectiveness ("low") and the case of 
the 1.5% effectiveness improvement ("high"). In both cases, we hold 
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Figure 5— Effett of Alternative Assumptions about Feasible Efficiency 
Improvements on UC and CSU Enrollment 



Annual Change in Ratio 




Figure 6— Cost of Inputs to Higher Education, 1962-1995 
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Figure 7 — Effect of Alternative Assumptions about Feasible Effectiveness 
Improvements bn CSU Enrollments and Degrees Awarded 

efficiency constant. Note that high effectiveness increases the total number of 
degrees awarded even With reduced enrollment (since students flow through 
the system faster). Meanwhile* low efficiency produces fewer degrees but 
increases enrollment by "clogging up" the system with students repeating 
grades. 

Student Fees and Aid 

Increases in student feds can increase the revenues available for 
undergraduate education. Fee increases can also affect potential students' 
decisions on whether te> seek a college education. Thus, fees represent an 
important decision for policymakers and have been a topic of much debate in 
recent years. 

In our analysis, wb estimate the impact of fees on enrollment by varying 
the participation rates based on data on the sensitivity of students to changes 
in the price of higher education. As discussed in detail in Appendix I, we use 
data compiled by Kane (1995) of the National Bureau of Economic Research. 
Using national data, Kane estimates the effects of tuition increases on 
enrollment in systems within the same state. He finds that a $1,000 tuition 
increase at public four-year universities decreases enrollment in four-year 
public institutions by 1 .2%, increases enrollment at public two-year colleges by 
0.5%, and increases enrollment at private colleges and universities by 0.5%. 
Kane also finds that a $1 ,000 tdition increase at public two-year colleges 
decreases enrollment in two-year public colleges by 4.7%, increases 
enrollment at public four-ybar universities by 1.8%, and increases enrollment 
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at private fcOllegOs ini dhivefSities by 0.4%. While Kane's data are among the 
best available; they ar§ Hafify definitive. Thus, we consider alternative 
estimates of the sehsitiVity 8f student demand to changes in tuition, ranging 
from no sensitivity Id § §eh§itivity three times that measured by Kane. 

In our aft41ysi§> W§ edhsidOr four different policy choices for fee increases 
over the nekt twenty ¥§ar§: 8%; 1%, 2%, and 3% per year. These values are 
consistent with thief rOeOffiBrieftctatidns of a report (often called the Callan 
report) issued By the CalifOrhia Higher Education Policy Center (1996) that: (1) 
fee increases shOuifel hOt § 3 £€eed 6%> 5%, and 4% per year at UC, CSU, and the 
CCs, re§pefetivBiy; Shit (i) the State should provide student financial aid equal 
tb orte-third Of Sthdight f§§ ihisfOases. Our fee increases reflect the net increase 
seen by the stiid8nt afefr tihafteial aid. 

Figure 8 shoW§ the §ffeet§ Of a 1% ("Low Fee") and 3% ("High Fee") 
annual fee increase Ofi UG Ohfollment for a scenario with optimistic funding 
from the state arid lOW OffiiiOhey improvements. Kane's data were used for 
the sensitivity Of eftrdlirhBhtS to tuition. Note that while fee hikes increase 
the revenues per sttidOnt f§r the systems (allowing more students), they 
simultaneously priOO Oiit stlihents through price elasticity (reducing 
enrollment): Overall; the effects of the fee changes are relatively small 
Compared to the effects Of eh&riges in enrollment due to the different 
estimates of state fhniiftjg tOf higher education. 




Figtir£ 8^ihtect of Student Fees on UC Enrollment 
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3; Landscape of Plausible Futures 



Up until now, we have considered the implications of individual trends, 
assumptions, and levers, Considered one at a time. Now we create a 
"landscape of plausible! future's" to show how the interaction of all of these 
factors will affect the future of California higher education. 

Funding and Productivity Trends Are Key 

A key conclusibrt df this study is that California's ability to provide 
widespread access to A college 1 education over the next fifteen years is 
dominated by two key questions: How much funding will the state provide 
for higher education? How feasible are significant improvements in 
productivity? We ihake the first part of our argument here, showing that the 
future UC access deficit depends strongly on what happens to allocations from 
the state general fund and on the feasible levels of improvements in 
efficiency. 

Figure 9 shows the UC access deficit in 201.4 for twenty-five scenarios, 
each with its own set bf assumptions about the future levels of state funding 
for higher education ifi California and about feasible improvements in 
efficiency, the first of fhe two types of productivity improvements we 
consider. The figure represents each scenario with a colored box that shows 
the degree of access deficit in 2014 for a particular pair of assumptions about 
funding and efficiency improvements. This graph summarizes a large 
number of line graphs df the type shown in Section 2. For instance, the boxes 
labeled "UC" and "Shires" in Figure 9 correspond, respectively, to the 
optimistic and pessimistic lines in Figure 4. 

It is clear from Figure 9 that UC cannot maintain current levels of access 
through 2014 if allocations from the state general fund decrease or if efficiency 
improvements do ribt offset cost increases for the inputs to higher education 
(i.e., efficiency does hot improve at 0% or greater). With the "pessimistic" 
allocation df state ftinds, UC can maintain its performance only with very 
large increases in efficiency, and then only if the allocation of state funds is 
not subject to Propbsitibn 98 constraints. With Proposition 98 constraints, UC 
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can make ujp the frindirig shortfall in none of our scenarios. On the other 
hand, if emciOfie^ iihpfbVeiheritk are insufficient for offsetting the cost 
increases fof the ihptits t§ higher education, even the most optimistic general 
fund scfenarids g&riribt pfOvOht an access deficit at UC. 

It is risbful tb tompiafe Our results with projections made by others 
lOOkirig at the flihlfO Of £alifbrriia higher education: (1) Shires (1996) of the 
California Polit¥ fcstitlitO; (2.) Cboperrid and Geiser (1996) Of the UC Research 
arid Manriirig ElOpSftiriOrit > SM (3) California Higher Education Policy Center 
(1996): We rise thOsfe OOfflpSHisoris to make two important points: First, the 
compafisoriS help' VSlidStri Orir model of the California higher education 
sy stern. Since WO Can fepfOdrice the results of these other studies, our model 
iririst be fea§ohabfy £’bh§i§terit with those currently in use. Second, we show 
that these differed! pfdj££ti0hS are riot primarily caused by differences in data 
arid analytic ffi£th§d§iO§jy\ Mdther,. the differerit projections embody 
friridameritaily diffeferit a§§rimptions about the future. It is not currently 
possible (hor rnajp it iWi be possible) to resolve these differences with 
available data arid rriddols; Thris, the divergent projections found in today's 
debate are tb be arid are not likely to be resolved anytime sOon. 

Shires fjfbjeete a p'£§Sirriisti£ future for California higher education. He 
assumed that feel £d§ts Will fbriiairi constant with inflation, that state funding 
for higher education Will drop by rOughly 1% per year, and that student 
demand Will grbW by Sborit &5% over the next ten years. As shown in Figure 
9, the Shifes pr©je£ti£>ri§ gbrtespond to our sceriario with "pessimistic, with 
98" frirtdihg arid rib ghringe lh efficiency. Shires bases his pessimistic 
assufriptidns abdrif stale friridirig for higher education on an analysis of future 
deiriarids bri the §tSte bridge!: tie riOtes that 82% of the state budget currently 
gOes to K-14 edrigStibri (M-12 plus the CCs), corrections, and health and 
welfare— ail diredS fhSt af§ irigrbasing (and in some cases are mandated by the 
state eonstitritidri or federal government). 1 As shown in Figure 9, Our 
analysis agr£e§ With that bf Shires: if these trends continue, they will cause 
very severe ae££s§ deficits St the: 



^ In 1996 fedferai WelfSfg reform legislation replaced federally mandated welfare 
erititleingrits With feldtik greliits to the states. It is unclear how this will affect 
Califorriia's dvgfall Wglfirg spending over the next twenty years. 



CopjDerud and Geisdr have prepared enrollment estimates based on what 
they see as thie best, WchSt, arid most likely case allocations from the state 
general fund. Thie ivdf§t-case projections are similar to those of Shires: The 
most likely case as&umes undergraduate enrollments based on 1995 
participation rates; pfdductivity improvements that keep up with inflation, 
and the state adhering to its intent (expressed in the Supplemental Report of 
the 1994 Budget Act) td increase annual funding to UC and CSU by the 
marginal cost of educating additional enrolled students. These projections 
correspond to our §c§rvafiO with an optimistic general fund allocation and no 
change iri efficiency. As shown in Figure 9, our analysis agrees with the 
analyses of the UC plahriing office that these trends; if they continue, will 
allow UC to avoid Sefidiis access deficits. 

The Callan repott proposes a "New Compact for Shared Responsibility" 
to enhance opportunity in California higher education. It advocates 
increasing state allocations to higher education as the number of students 
grows, but argues fMt productivity improvements can be used to keep this 
funding from fisinjg ds fast as the student population. The report suggests a 
combination of str^te§i§§ that may allow UC, CSU, and the CCs to provide the 
same or higher levels df educational opportunity while reducing operating 
and capital costs td the State. The strategies aimed at operating costs reduce 
these costs by about 1% Annually, which suggests state funding needs to 
increase 1.5% anniially td accommodate the report's projected 2.5% annual 
growth in student pdpillation. Thus, the Callan report projections 
correspdrid to our Scenario with slow growth in general fund allocations and 
1% annual imprdveiheftts in efficiency. As shown in Figure 9, our estimates 
agree with those of the Callan report that, in this particular scenario, UC 
avoids serious acCdSs deficits. 

Level of Demand jknt! Fees Are Less Important to Access 

We have argued that access to California higher education in 2014 
depends strongly on §tdte funding and feasible levels of efficiency 
improvements. Wd Will how show that access is relatively insensitive to two 
other factors often at thd center of recent policy debates — the demand for 
higher education afndng students and changes in student fees. In particular, 
our analysis suggests that: (1) whether or not fees and the level of student 
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demand are impOftafit d§p§ftd§ strongly on trends in state funding and 
efficiency iifipfd¥SSiliflt§; 3fid (2) no plausible assumptions about student 
demand or fees dab saVe the situation if either funding or efficiency trends are 
adverse. 

Figure 10 sliOWs tii§ tjt; access deficit in 2014 for 100 scenarios, each with 
a different set Of a§sUMptit)h§ about future state funding, feasible efficiency 
improvement^ ahd studeht demand for higher education. To examine the 
effect of three exdgeh6M§ ffehds, the figure adds a third dimension to the two 
considered in Figiife As ih Figure 9, the lower left-hand comer of the 
figure Shows scenarios With l6w efficiency improvements and pessimistic 
general fund allocations. The tipper right-hand comer of each panel shows 
scenarios with large efficiehcV improvements and optimistic general fund 
allocations. The fbadef daft al§0 see how the access deficit varies with the 
level of studerit demand by looking down each of the twenty-five columns 
running into the page. The Boxes at the front of each column (those closestto 
the reader) shoW scenarios With high student demand; the boxes at the back of 
each column (thOse furthest from the reader) show scenarios with low 
student demarid: ih bach Column, the second box from the back is the 
scenario as shdwh irl Figlif§ 9: 

Fourteen Of the tweht^-five columns in Figure 10 are either ail red or all 
green. In these scenSfiOs; tire ievel of student demand makes little difference 
to the Ultimate oUtcohie“: 2 B&d situations remain bad and good situations 
remain good, independent Of assumptions about how many students seek 
admission tO UC: tioWevOf; in four of the fourteen columns, the access 
deficit goes frOifi sin&il tO large as the level of student demand increases. In 
these cases, student derriahd significantly impacts the access deficit. 

We find similar results for student fees. In some cases, fee increases 
have a large imp&et Oh siceOSs deficits, but for most combinations of future 
state funding arid efficiency improvements, fees do not have a significant 
impact: Rather than plot fOUr dimensions on a single figure. Figure 11 uses 
three two-dimensional plot§ tO show access deficits at UC for forty-eight 



^The ievel Of student demand does change our estimates of the access deficit in these 
cases. However* it dpOs riot Change access enough to cross the numeric thresholds 
represented by tide Colors. 
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scenarios with differing assumptions about increases in student fees, the level 
of student demand; future state funding; and feasible efficiency 
improvements. Thb top panel shows access deficit as a function of fees and 
student demand, assuming slow growth in state funding and an annual 1% 
increase in efficiency. The bottom row of this panel; with its three green and 
one yellow boxes, corresponds to the column labeled "A" in Figure 10. This 
panel demonstrates tiialt this combination of state funding and efficiency 
improvement largely insures small access deficits, largely independent of 
what happens to fees arid student demand. 

In contrast, the middle panel shows a situation in which the access 
deficit is strongly dependent on fees and access deficits. This panel shows 
access deficit as a function of fees and student demand, assuming no growth 
in state funding and no increase in efficiency. The bottom row of this panel, 
with its one yellow and three red boxes, corresponds to the column labeled 
"B" in Figure 10: 

The third panel shows a case in which no plausible trend in student 
demand nor choice about student fee increases will save a bad situation. This 
panel shows access deficit as a function of fees and student demand, assuming 
pessimistic levels of state funding and ah annual 1% decrease in efficiency. 
The bottom row of this panel corresponds to the column labeled "C" in 
Figure 10. 

Effectiveness Trends Are Important to Maintain 

We also find that access at CSU and the CCs in 2014, like access at UC, 
depends strongly oh fhture state funding and feasible increases in efficiency 
and is relatively less sensitive to assumptions about student demand and 
changes in student fees; Figure 12 shows the importance of state funding and 
efficiency improvements for CSU. However, this figure has a different third 
dimension than that iisesd in Figure 10. Rather than display the relative 
insensitivity of access deficits to student demand, Figure 12 shows the effects 
of feasible improvements in effectiveness, our second measure of 
productivity. The figure demonstrates that improvements in effectiveness (1) 
can have a significant impact on the number of CSU graduates, but (2) cannot 
maintain access when frends in funding and efficiency improvements are 
adverse. 



Figure 11 Ms twb phheis: The upper panel shows the number of degrees 
awarded in 20l4 ait G§tl rof 125 scenarios, each with a different set of 
assumptibhs abbiit thC filtiitb allocations of state funding for higher 
education, feasible iiftprbveffibrits in efficiency, and feasible improvements in 
effectiveness. The IbwCr pditel shows the number of first-time freshmen 
admitted to CSU in 2014 for Ike same 125 scenarios. One can read how the 
number of degrees awarded arid the number of first-time freshmen vary with 
improvements iii eff§CtivbflC§s by looking down each of the twenty-five 
columns ruhrting iritb the p&ge in the upper and lower panels, respectively. 
The boxes at th§ frbrit of §&gh column show scenarios with significant 
imprdveihents iri gfrgCHvgMsis; the boxes at the back show scenarios with 
annual decreases ih effbctiVCftCss. In each column, the second box from the 
back shows a sCCMrib With fib change in effectiveness, similar to the 
scenarios we shbwbd in Figure 10. 

Figure 12 shbWs that m§ humber of degrees awarded by CSU in 2014 
depends strongly bn mb levCl of feasible improvements in effectiveness, as 
well as on state ftindihg allocations and improvements in efficiency. For 
instance, CSU Cdrihbt friairttain its production of degrees, even in the most 
optimistic funding aftd efficiency improvement scenarios, if its advancement 
and gradiiatidn r&tbs drbp Bp 0:5% annually, as seen in the upper right-hand 
comer of Figiife 12: This suggests that any increases in efficiency cannot come 
at the eXperisg bf the effectiveness of the institution. Conversely, CSU can 
maintain its p'rbduetibh bf degrees in scenarios with weak state funding and 
poor efficiency imprbvbihChts; if it is able to increase its advancement and 
graduation rates by 1:5% ahhhally, as seen in the middle bf Figure 12. 

Effectiveness ihiprbvbfftbhts do not> however, have a significant impact 
oh access> as ffieasurbd By tBb number of first-time freshmen shown in Figure 
13. 3 Twenty-twb of the ttverity-five columns in this lower panel are all red or 
greeri: In thbsC sCbnaribiS; effectiveness improvements make little difference 



^We use first-time fr§§hfftfefi rather than CSU access deficit as our measure of access 
in Figure 12 Because improvements in efficiency actually increase the access deficit. 
This is because access deficit is a measure of total enrollment, and enrollment drops 
as students rribye more tjdiehly through the system, as shown in Figure 7. Oh the 
other Band, ds fewer uppCfclassmen linger in the system, space becomes available to 
admit more freshmen: This emphasizes the importance of looking at several metrics 
when examining the pferfOrhiance of a complicated system. 
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to the ultimate outcome.- In only three columns do improvements in 
effectiveness change the number of freshmen admitted from red to green. 
Thus, Figures 12 arid 13 demonstrate that effectiveness improvements can 
maintain the numbef bf graduates produced by CSU even in scenarios where 
trends in state fundihg arid efficiency are unfavorable, but that effectiveness 
improvements alone cannot maintain access when these other trends are 
adverse. We find sirftilar results for UC and the CCs. 

Differences Among Systems 

Until noW, we hdvb emphasized the similarities among the UC, CSU, 
and CC systems because all three systems respond in fundamentally the same 
way to trends in state binding, productivity, student demand, and fees. 
Nonetheless, there afe important differences, particularly between the CCs 
and the other two sy§tfems: Figure 13 shows the access deficit in 2014 at the 
CCs for 100 scenarios, each with a different set of assumptions about state 
funding, efficiency imp Movements, and student demand. This figure is 
analogous to Figure i0 for UC. 

Figure 14 demonstrates that access to the CCs, like access to UC and CSU, 
depends strongly bn the feasible improvements in efficiency. However, 
access to the CCs depends somewhat less strongly on state funding allocations 
and more strongly on student demand than is the case for UC or CSU. The 
CCs are more sensitive to demand because they draw from a much larger 
spectrum of potential students (both part and full time), many of whom 
technically repeat graded inore frequently than their UC and CSU 
counterparts. Figure 14 shows this enhanced dependence on demand — in 
eight of the twenty-five columns (compared to four in Figure 10), increased 
demand changes the access deficit from green to red. 

The CCs are l£s§ sensitive to state general fund allocation because nearly 
half of their revenue chines from local property taxes. Figure 13 shows this 
relative insensitivity to state funding allocation — in scenarios with no change 
in efficiency and bas§lirie student demand, the CCs can maintain access 
deficits smaller than 25% even in the most pessimistic funding scenarios. In 
such scenarios; UC ahd CSU have access deficits greater than 25%. In 
addition, note that the CCs fare better with the "pessimistic, with 98" funding 
allocation than with the "pessimistic, no 98" allocation, while the two other 
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systems fare significantly better with the latter. This result stems from the fact 
that Proposition 98 fhahdates a certain percentage of the state general fund to 
K-1.4 educatioh> thus diverting funds to the CCs at the expense of UG and 
CSU. 



4. Conclusions 



These landscapes of plausible futures show how the interrelationship of 
key trends — growing demand for higher education, increasing competition 
for state revenues; arid potential productivity improvements— affect the 
future of California higher education. We show that the last two trends 
dominate the question Of access. The state must maintain or increase general 
fund allocations to higher education or make large productivity 
improvements in the higher education sector if it is to avoid very large access 
deficits. Accurate predictions of future demand and decisions about the level 
of student fees can be important in determining whether there will be access 
deficits if the system is on the cusp of serious trouble. However, if either 
productivity or general fund allocations fall toward one of the pessimistic 
scenarios, fees and participation rates will be largely irrelevant to 
understanding of solving the problem of access. California can maintain its 
current rates of awarding bachelor's degrees in the face of pessimistic funding 
scenarios if graduate rates increase toward levels currently found in other 
states. However, such improvements will not address problems of access. 

This study also stresses the large uncertainties facing the future of 
California higher education. In our view, these uncertainties are real and a 
fundamental part Of the problem facing the Roundtable and other 
decisionmakers concerned with higher education. The landscapes of 
plausible futures are relatively insensitive to assumptions about the 
participation fate because our uncertainty in the future demand for education 
is bounded by demographics. All the members of the class of 2014 are alive 
today. However; California's long-standing financial commitment to higher 
education is caught in the middle of long-standing, powerful, and conflicting 
trends. The public resists growth in total government spending at a time 
when spending oh social services and corrections, also driven in part by 
demographics; continues to grow. Every funding scenario we show in our 
landscapes, from the most optimistic to the most pessimistic, requires that at 
least one long-standing trend be broken. 
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Sirftilarlyv 6V§? the last twenty years many institutions throughout U.S. 
society have prbSplere^ by §ijgnificantly changing their organizations and their 
uses of teehnbibgy so tb dbhibve significant improvements in their cost 
structures arid the effectiveness with which they perform their missions. 
Others hdvb riot pfd§j3§feS; Because they have not made such changes, have 
made the wrong Changes; or have implemented changes poorly. Higher 
educatidn is clearly diflfefefit from the profit-making, private sector 
institutions that prbvide ifibst of the examples of significant productivity 
increases Mbrietheies§; the present time is fluid enough that the range of 
productivity increases §hbWfi in Our landscapes seems a fair representation of 
the uncertainty as td what improvements may be possible. 

Large uhc’ertairity is nbt a bar to effective decision making. Managers 
routinely craft flexible; iobiist strategies that can take advantage of a wide 
variety of opportunities while avoiding the serious consequences of a wide 
variety of vicissitudes; tibivever, the first step in crafting such a strategy is to 
pay sufficieht attefitidri to the key uncertainties about the future. The debate 
over the futute of California higher education too often seems to shy away 
from addressing the central iissues. It is hot unreasonable to debate fees and 
projections Of future demand; however, doing so makes implicit assumptions 
about future state funding ahd productivity improvemerits. 

Overall; the future of California higher education rests on two questions: 
Gan the state readjust its flriaricial commitments in order to maintain current 
funding levels fbt higher education? and Can the higher education system 
improve its productivity significantly faster than it has over the last thirty 
years? 
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Appendix I 

Madding Enrollment and Degrees 



In this apf>ehdii(', Wfe desCribe the details of the enrollment model used to 
generate the rdStiits giveh ih Sections 2 and 3. Our model builds on the 
"participatidri f&W* iftethoddldgy used by Michael Shires [Shires, 1996], which 
is based on the deihbgfaphics of California's general population. Like Shires, 
we draw up»0h this pdj'iiliatidh to model the number of first time freshmen 
(FTF) in UC, CStfe and the Community Colleges broken down into different 
ethnic; age, and gehdef cdhbrts. Then, we model the flow of each cohort of 
admitted studdrits bdtweeri systems and classes (freshmen, sophomore, 
junior; and sefiidfj ; ds §hdwn dn Figure A.l. Unlike Shires, we also consider 
the effect of stiiddhts Whd repeat classes and dropout; we also estimate the 
number of bachelof's degrees granted from the number of seniors in UC and 
CSU; including those students who had transferred from Community 
Colleges. Beidw; We Will discuss these steps in more detail. 

Calculation 6f Frieshmsin Eftroliinent 

We model the huftiber df first-time freshman of a given ethnicity, 
gender, and agfe &§ 

FTFlsyst'eM; etliMcifyi gender, age, xt, year) 

= ^'eMdg{eihmeity, gender, age, year) (Al) 

* ePRf (system, ethnicity, gender, age, xt, year) 

where fi<emdjg(2ihhi£ilyi g’eftdih dge, year) is the projected population in California of 
a given ethnicity; gender; arid age cohort in a given year; 1 the participation rate 
cPRT(syst<enU eihHiciiy^ '0hder, age, xt, year) represents the fraction of each 
population Cdhttft thalt beedriies freshmen in each (UC, CSU, or CC) system each 
year; arid xt indexes foil-tirfte vs. part-time status. In the unconstrained 
admissions Case# the foil riiiriiber of first time freshmen calculated above is 



lOthef grdii^s have il§gd projected high-school graduates as the baseline 
ihput;besides tacibrihg an assumed coefficient for high-school graduation rate, these 
two methods shduid fee etjiiivalent. 
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Figure A.1 — -Student Admissions and Flows 



assumed to be admitted into the various systems. In the constrained admissions 
case, only a subset of this calculated number is assumed to be admitted; this 
process is described in detail in Appendix II. 

We take Demdg(ethnicity, gender, age, year) from population projections for 
each of one hundred cohorts 2 provided by the State Demographic Research 
Unit. We estimate participation rates from California Postsecondary 
Education Commission (CPEC) data on the number of first time freshmen 
from 1993 to 1995 in the t_JC, CSU and CC systems. 3 We parse this data to 
generate historical populations of first time freshmen broken down into the 



2 in our model, the state's population is broken down into one hundred cohorts of 
ethnicity (Asian, Black, Hispanic, White, and Other), gender (male and female), and 
age group (10 categories ranging from 0 to 99+ years old). 

3 Unless otherwise stated, all historical student data for the state were obtained from 
CPEC data files. Ai though CPEC has data going further back than 1993 we have 
averaged over only the last three years of data. 
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cohorts listed aBovO.^ Wg then iise demographic data for each cohort from 
1903 to 1993 to' fihd ttife average participation rate: 

cPMf(§y&teM; ethnicity, gender, age, xt) 

_ A |jj§ FTF{sy stem, ethnicity, gender, age, xt,y ear) (A2) 
3 yJSfrw Demog (ethn icity , gender, age, year) 

Following Shires, We iise this value for the first time freshmen (from 
equation Al) to Calculate the tdtel number of enrolled freshmen as 

FRS(sys,fedr) = FfF(syS,year) 

+ cHLD, (sys) * FRS(sys, year - 1) + TRF t (sys) 

wherfe cHLD , (s$s) is the percentage of freshman in each system who repeat 
their ffeshirian year dhd cTpF^ (Sys) is the number of students from other 
systems whO transfer in as freshmen. We assume these coefficients remain 
constant over time and estifhate them using CPEC data (1) on the enrollment 
for each system by eldss, ethnicity, gender, full/part-time status, and year; (2) 
the number of trahsfers between systems by source system, destination 
system, clasfe; ethhicity, gender, full/part-time status, and year; and (3) the 
number of first time freshfrten by system, ethnicity, full/part-time status, and 
year: 

Calculation ot Sophomore; Junior, and Senior Enrollment 

Analogously tb the freshmen class, we write the number of students 
enrolled as eOphOriiOfes; jiihidrs, and seniors in each system as 

SPH(sys, year) = tcA&V^ (Sys) * FRS(sys, year — 1) 

+ cMLb 2 (sys) * SPH(sys, year — 1) + cTRF 2 (sys) 

JNR(sySi year) = cAL)V 2 (sys) * SPH(sys,year — 1) 

+ tHLF) z (sys) * JNR(sys, year — 1) + cTRF 2 (sys) (A4) 

SNR(sys, year) = cAtiV^ (sys) * JNR(sys, year - 1) 

+ cHLL ) 4 (sys) * SNR(sys, year — 1) + cTRF 4 (sys) 



4Actually> the Ofigihai date has First-Time Freshmen broken into cohorts of ethnicity, 
gender, full/ piaf t-tifrie statUs, and year. In order to assign an age distribution, we 
use the age distribution Of the entire Freshman class (which includes transfers and 
holdovers from pfevious years, which thus slightly skews the age higher). 

O 
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where the first term 0ft the right of each equation is the number of students 
that advanced into tft&t Class from a lower class, the second term is the 
number that reinaihed ifi the same class from the previous year, and the 
third term is the number that transferred into that class from another system. 
Unfortunately, we cinridt calculate the advancement and holdover rate 
coefficients directly, because the existing data does not distinguish members of 
a class (e:g. sophomdfes) advancing from the previous class (e.g. freshman) 
from members of that class held over from the previous year (e.g: students 
who repeat their sophbrribre year); there is no data on "first-time" 
sophomores. We cart; however, estimate these coefficients indirectly, as 
described below: 



Shires writes thC number of enrolled sophomores, juniors, and seniors 
as 

SPH(sys, year) = aADV 2 (sys) * FRS(sys,year - 1) + cTRF 2 (sys) 
JNR(sys, year ) = &A£)V 3 ' (sys) * SPH(sys, year — 1) + cTRF 3 (sys) : (A5) 
SNR(sys,year ) = &AE)V 4 ' (sys) * JNR(sys,year - 1) + cTRF 4 (sys) 



Shires estimates his effective advancement rates, cADV ( sys ) , for the years 
with available data; ii§ the ratio between two adjacent classes. Using this 
general method, we find, for instance. 



cADV 2 'Ws) = 



i y? SPH(sys,year)- cTRF 2 {sys) 

^ yea r= 1993 FRS(sys,year - 1) 



(A6) 



where the summation i§ iised to average over three years. Similar ratios give 
cADV 3 (sys) arid cAOVY (sys); Historically; these ratio are relatively stable 
over time. 



We can now combine equations (A4) and (A5) to relate cADV' to cADV 
and cHLD. The equations for the sophomore class give 



cADV 2 (sys) * FRS(sSis, year - 1) + cHLD 2 (sys) * SPH(sys, year — 1) 
= cADV 2 (sys) * FRS (sys, year - 1) 



,(A7) 



and similarly for the juftior and senior classes. 

We can get a seebrid equation for cADV n (sys) and cHLD n (sys) by 
noting that in any giVbn Cohort of any given class, the students must either: i) 



remain in the same class> ii) advance to the next class, or iii) drop out or 
transfer to another system. Thus 

cADV n (sys) 4- cfifLZ). (sys) + cDRP n (sys) = 1 , (A8) 

where cDRP n (sys) refers to students leaving by dropping out or transferring. 

We can now solve tor cADV n (sys) and cHLD n (sys) using equations 
(A 7) and (A8): We can rise drop out and transfer-out data for the UC and CSU 
systems available; in thb form of life-tables which track cohorts of students on 
a year-by-year batsis (rattier than grade-by-grade). While these data are not 
necessarily equivalent iii character with the enrollment data (which track 
students by gradbs), the fact that we are mostly focusing on those students 
who stay within the systefns father than those who leave makes this analysis 
fairly insensitive to the details of the drop out rate. Not surprisingly, the 
enrollment predictions obtained using this method agree fairly closely with 
the results obtairled by Shires. 

For the CoriimunitV Colleges, we calculate enrollments using Shires' 
equations (A5)> because insufficient data is available to reliably calculate the 
coefficients for equations (A4): Furthermore, we set the advancement and 
transfer rates for the junior afid senior classes to zero, since these classes do 
not exist in thO CCS. W§ treat transfers from the Community Colleges to the 
freshmen, sophomore, and jiinibr classes at UC and CSU in the same way as 
we treat transfer between thief four-year systems. However, we assume 
Community College transfers going into the UC and CSU senior class come 
from the CC sophomore? class, father than from a non-existent junior class. 
Transfers from thie CCs are tfieated as a distinct cohort as they progress 
through the UC and CSU systems. 

Calculation of Degrees Awarded 



We calculate the niimbef of bachelor's degrees awarded each year by the 
University of Califbfhia and California State Universities as 

Degrees(sy$, year) = cGRAD{sys) * SNR(sys, year - 1) , ( A9) 

where cGRAD(sys) is the graduation rate for each system, broken down into 
the various student cohorts enumerated above. We use 1993 to 1995 data fof 
the ratios Of the number of degrees awarded divided by the number of seniors 



to calculate cGRAi)(syS) . 5 The available data also specify the number of 
degrees awarded to students who had transferred from the Community 
Colleges . 6 Because we track those transfer students separately, we can also 
project the number of bachelor degrees awarded to CC students who 
eventually transfer intb UC or CSU. 



5 These data may fee obtained at the CPEC website. 

6 From 1993 to 1995, nearly a quarter of all degrees awarded by UC went to such 
transfers, with nearly one half for CSU. 
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Appendix II 

Deftaliis on Admission Criteria 



Constrained Admissions 

Appendix I specifies the details of the enrollment model for the case of 
simple unconstrained admissions, using equation (A4) for UC and CSU and 
using equation (A5) fdr the Community Colleges. For the Case of constrained 
admissions, we assume that the constrained system limits its admissions each 
year such that the revenues per student remains greater than or equal to the 
1995 values. Thus, we write this constraint as 

Enrdliment(sys, year ) JES Ehrollment(sys, 1995) * R evenues ( s y s > year) (AlO) 

' v ’ Revenues(sys, 1995) 

where kevehiiesytySi year) are the revenues for undergraduate education in 
each system estimated as described in the next section. We assume that a 
system admits the maxiriiurh number of students each year such that the total 
enrollment satisfies equation (AlO). If revenues are sufficiently large, the 
system Can admit all the students who wish to become first-time freshmen, as 
in equation (Al): If revenues are insufficient, equation (AlO) becomes the 
binding constraint and we Calculate the number of first-time freshmen 
admitted iteratively; since the revenues depend on the number of student 
enrolled through the studerit fees. 

In any given scenario, we Can set the admissions criteria, constrained or 
unconstrained, individually fdr each system. Because of transfers, the 
admissions criteria at one system will affect the enrollment at another. 

Figure A. 2 compares enrollment at CSU and revenues per undergraduate in 
the cases df constrained and unconstrained admissions for the slow-growth 
scenario fdr the state general fund revenues to higher education. Note that 
unconstrained admissions results in larger enrollments than the 
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Figure A2— Effects of Constrained and UAdmissions on CSU 
Enrollments and Revenues Per Student. 



Constrained case belt lbwer revenues available per student. 1 With 
unconstrained admissions, alternative assumptions about the allocation of 
state general funds to higher education has no effect on enrollment, as seen 
in comparison with Figure 1 4, though it can have a large impact on revenues 
per student. For constrained admissions, increased state funding increases 
enrollment by raising the number of dollars available for undergraduate 
education. 

Effect of Student Fee Changes 

In addition to financial constraints, admissions of first time freshmen 
Can also be modified fey changes in the student fee. Changes in student fees 
Can affect potential students' decisions whether or hot to enroll in the UC, 
CSU, arid CC systems: We calculate the admission of first-time freshmen in 
each system as a function of the fees by re-writing Eq. (Al) as 

FTF (sys, ethnicity, gender, age, xt, year) = 

Demogiethhlcity; gender, age, year) (All) 

* cPRT {sys, Ethnicity, gender, age, xt, year) * ePRC(sys,fees), 

where ePRC(sys, fees) is the elasticity of demand for a given system based 
on the fees in all systeiris (to allow for both self- and cross-elasticities). 



1 The apparent decrease in revenues per student in the constrained case arises from 
the fact that the modeled revenues per student increases from 1995 to 2000; the 
subsequent declihe merely returns this value to the 1995 level by 2014. 
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We estimate these elasticities from data compiled by Tom Kane of the 
National Bureau bf htbribrriit Research. Kane estimates the effects tuition 
increases bri enrollrribrit in systems within the same state (based on national 
data). His preliihiridfy findings indicate that: 

• the! effect bf a $1000 (in 1991 $) increase in public 2 year tuition is: 

A decrea§b in public 2 year enrollment of 4.7% 

Ah increase in public 4 year enrollment of 1.8% 

Ah inefbasb private enrollment by 0.4% 

• The effect bf a $1000 (in 1991 $.) increase in public 4 year tuition is: 

Ah increase in public 2 year enrollment of 0.5% 

A deerbasb in public 4 year enrollment of 1.2% 

Ah increase pfivdtb enrollment by 0.5% 

In out model. Wh Write these relationships as 
ePRC{sys\; UCfees, CSUfees, CCCfees ) = 

I] [l + & • cELS(sysl, sys2) • 1000 • A(sys2)] (A12) 

sys 2 

where the product is over the three types of systems, sys2 = UC, CSU, CC ; 
A(sys2) = Fee(Sys2,ye'dr) —Fee(sys2,year — l) gives the year to year 
change in the student febs at various systems; K is a simple constant; and 
cELS ( sys 1 , sys 2 ) is the §blt dr cross-elasticity for demand at system 1 due to 
fee changed at systefri 2 given by Kane. For instance, the effect on Community 
College enrollment due tb a $1000 increase in Community College tuition is 
cELS(CC,CC ) =:047. There is little agreement about the value of price 
elasticities within thb edutation community; values ranging from -0.74 to 
+0.41 have been cited. 2 Wb thus consider three alternative values for the 
constant K> K = 0, 1 ; and 3. We also consider four alternative estimates of fee 
increases: 0%, 1%, 2%, and 3% per year. Some of the results of this modeling 
is showri in Figure S. In general, fees had only a small effect on enrollment 
even with K = 3. 



2Larry L. Leslie and haul T. Brinkman, "Student Price Response in Higher Education: 
The Student Demand Studies," Journal of Higher Education, Vol. 58, No. 2, 
March/April 1987; pp: 181-204. 




-39- 



45 



Appendix in 

Details c>f Revenues to Education 



In Section 2> w<e cdnSidered the impact of state general fund allocations as 
revenues info th£ various systems. In this appendix, we consider system 
revenues in more dCtaill. 

We Write Ihe fevCftiles available for undergraduate education in each of 
California's ptiklie systCMs of higher education as the sum of funds given 
directly to each system frbm the state and local government, as well as the 
funds given tb feach system By each attending student in the form of fees. 
Thus, 

Revenues(sys, yiedr) = State(sys ,year) + Local(sys,year ) 

. (All) 

+ Fee(sySi %'idr) * Enroll(sys,year ) 

The state hinds include Contributions from the general fund, lottery 
revenues, and dther state sdurces: The local revenues, only applicable for the 
community colleges. Come froth property taxes. In our study, we assume that 
these state and Ideal Cofitfibutions are independent of the number of students 
attending each system. On the other hand, the revenue each system gains 
from fees is proportional tb the number of students enrolled. This fees term 
includes fees paid directly by the student as well as any financial aid which 
flows to the system vid it§ enrolled students. In this analysis we focus only on 
revenues associated With thfe Costs of current operations: We leave the 
important topic df capital costs for future work. 

The state drid local fhndirig for each system each year is written as 
State(sys,y6u'r) = Sr#fle(£ys i 1995) * [1 + GrowState(sys)] Yearms 

(A12) 

Local{yedr) = Lbcdl( 1995 ) *[ 14 - GrowLocal ] Year ~ 1995 

where 5 , fflte(5y5;1995) and Local( 1995) are the state and local contribution 
in 1995 and Gri)wSidi'e{s'ys) and GrowLocal are the growth rates describing 
how the fundiiig Changes over time. All three systems get state funding; only 
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the Community Coildgies have support from local property taxes. In 1995, the 
University of California spent an average of $6,809 in state funds for each of 
the 153,571 full-tiriiO Equivalent students enrolled. Thus we take 
S£a£e(UC,1995) = $1; 045,665:, 000 . Similarly, the California State University 
spent an average of $4,734 in state funds to educate each of 252,000 full-time 
equivalent students; Sd that «Stta£e(CSU, 1995) = $1, 192,968,000 . In 1995, the 
Community Colleges Sj?Ent an average of $3,050 of state and local funds to 
educate 858,606 full-tirfiE equivalent students, with about half of these funds 
from property taxes; SO that Siate(CC, 1995) = $1,434; 681, 000 and 
Local{ 1995) = $1, 184,1)67,600 . Dividing CPEC values for total revenues 
from fees by total FTE enrollments in each system gives values for average fee 
per student as Fee(UC, 1995) = $3,800 , Fee(CSU, 1995) = $1,850 , and 
Fee(CC, 1995) = $200 .. 
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Appendix IV 
details on Productivity 



In this apperidb<> we will consider in further detail how productivity 
measures are used and rrianipiilated in our model. In one of his definitions 
of productivity; Epsteift (1992i) defines productivity improvement as a 
measurable reduction iri Cost while maintaining or improving key measures 
of effectiveness; lb address this measure in our simulations, we take the 
graduation arid ddvdrieemdnt fates for each system in equations (A4) and (A9) 
as our key measures of Effectiveness. We define an annual rate of 
productivity improvement pj as the rate at which the minimum revenues 
needed per Stiideht can decrease while the graduation and advancement rates 
remain unaffected. W§ tllus re-write equation (A10) for the maximum 
enrollment for ea£h §y§teih in the constrained admissions case as 



Enrolimeht{sy$ , year) < 



1 + HEP I 



Year - 1995 



EmoUiheht{sySi 1995) * 



1 + HEPI + P, 

Revenues(sys, year ) 



(A13) 



Revenues(sys, 1995) 



Note thdt We have defined the productivity p x relative to HEPI, so that a 
productivity improvehieht 6f p, = 0 means that the number of dollars 
necessary for each system tcJ educate an undergraduate just keeps pace with 
inflation; 1 



Fighre 5 ih Section 2 compares UC and CSU enrollments for p, - -2% 
annually ("Low Efficiehcy"); p, = 0% ("Flat Efficiency"), and p, = 2% ("High 
Efficiency") Efficiency increase in the constrained admissions case, assuming 
the Optimistic scenario fbf the state general fund revenues. For comparison, 
enrollments urider thfe urtebiistrained admissions case is also presented. We 
see that a high fate of productivity growth reduces the access deficit almost to 



lln fact, this method relies bn average costs. A similar method can be used to 
perform this arialysis with marginal costs, with some fixed (not proportional to 
student body) aindiiht of revenues subtracted off the total. 



zero while a negative rate of growth causes very large access deficits, similar 
to the situation of the Pessimistic estimate of revenues from the state general 
fund. 

in a second definition, Epstein defines productivity improvement as a 
measurable improvement in some key measure of effectiveness while 
maintaining of reducing costs. To address this measure in our simulations, 
we use either unconstrained admissions dr constrained admissions with 
p j = 0% , and define ah annual rate of productivity improvement as the 
rate at which advancement and graduation rates increase, applied to all the 
cohorts. 2 Thus, 

cAVD, n (sys, year ) = cADV n (sys) * [l + p 2 ] r ~~ l9t5 
cGRD n (sys, y&ar) = cGRD n (sys) * [l + p 2 ]*" ‘" 5 

Figure 7 in Section 3 shows the effect of variations in the advancement and 
graduation rates On Enrollments and degrees awarded by the CSU. Similar 
results were seen for UC, though the differences between low and high 
efficiencies were not as great (since advancement and graduation rates are 
higher for UC, there is less room for improvement). 



2However, values for cADV and cGRD are capped with a maximum value of 1.0. 
These rates are applied to Community College students mainly in terms of the 
progress of CC transfers through the other two systems. 
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Figure 9 — UC Access Deficits in 201 4 for 25 Scenarios with Different Assumptions 
About State Funding and Feasible Efficiency Improvements 



(/) 

c 

o 

05 

< 

*U 

C 

ZJ 

LL 



CD 

C 

CD 

O 



Optimistic 



Slow growth 



Flat 



Pessimistic, 
without 98 



Pessimistic, with 98 

Demand for Low 
Education High 




- 2 % - 1 % 0 % 1 % 2 % 

Feasible Improvements in Efficiency 



Access deficit: H Less than 1 0% □ Less than 25% 



More than 25% 



Figure 10 — UC Access Deficits in 2014 for 100 Scenarios with Different Assumptions 
About State Funding, Feasible Efficiency Improvements, and Student Demand 
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Figure 1 1 — UC Access Deficits for 48 Scenarios with Different Assumptions 
About Fee Increases, Student Demand, State Funding, and 
Feasible Efficiency Improvements 
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Figure 12 — Bachelor's Degrees Awarded by CSU in 2014 for 125 Scenarios with 
Different Assumptions About State Funding, Feasible Efficiency 
Improvements and Feasible Effectiveness Improvements 
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Figure 13 — First-Time Freshman at CSU in 2014 for 125 Scenarios with Different 
Assumptions About State Funding, Feasible Efficiency Improvements 
* and Feasible Effectiveness Improvements 
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Figure 14 — Community College Access Deficits in 201 4 for 100 Scenarios 
with Different Assumptions About State Funding, Feasible 
Efficiency Improvements, and Student Demand 
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